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WIW2 0 0 3- 1 7 98 1 2 



■7 X 4" © Wis L StttA^ ?> MW-r S «^¥IH 

X *';Ht¥aafj|B0cO*?(J > r 5! /Ht^X 93b^ S -r 

±ldi:«i!ttiiffl^ MgWMt , x /Htvx 

c t^wat-raifsRs i mmnmmmm^iii, 

sy-rxiaffl^KKA'^m^ns c t*tfiatt-5i#3irn 
urns: ,«-km muboio ^<.^tm^-m„im 

[it, 5:<i-r3iii»M'>X7'A„ 
W3RJS8K«i^iS»iI!iai'X'rAt. «*t5EffliB« 

[0 0 0 U 



■?■ h 7 f ■> 3 » iWiaW»CiJS?iI«:«fS ftfc- 

iB»*iBJit- 57fatcf«o, caj/jisii, mmmim 

[0002] 

R. Kruger and S. Riederer, "Basic Concept of Digit 
al Subtraction Angiography", G.K. Hal Medical Publ 
Isher. HA, 198<l 

»cJ:t)MSn, SH^il. /iiAff. on«2 5 5 
OjltSfto«)L L/: r >;KL-'X i'i;JL*l4;Ottl!(flllA' 

[0 0 0 3} mmmx, -asc^W'i^svtii&tiSi^ 

to-rt^, f (x) =x 1- "(BOIMigc-SriaJHt-SCt 
[000 4] 

[5iw*'«i*bA^i-r5««] ±ie*s!±- ita*f^ 

[0 0 0 5] Mmm^ 1 ©I IB^li, Wic, ±iEcOM* 



(3) 



[0 0 0 61 wamstwafflic^^T. ^mu^i^coiS: 

mmmWKX^xmenrnrMz, z:!Kxm mi 

[0 0 0 7] 

^ X f <o-,^«i«i*« fc X ^-Mt^f affliiift'^-SSra 

[0 0 0 8] xi;?;Pft;-?x^'&afTi'^'^WW^iM3li 
Kifa"-=Fsw=*^- ws(Ma«afflEioT, 'paw 

[0 0 0 9] *SBi5<0!ffStt'-«MlCfct,>T, ±iic! 

mm mm ^^r^n, t , c ««'J^l*l*4fi® -bp^ 

#cs„ MMA'^xf i;7'i'i';Ht;^ 

[0 0 ID] \ nm^^t.l\\'n^f<.^x 

[0 0 1 1] sappf-MEi. wss;iflS(«iaii!-r5MJii#%(- 



[0 0 12] *«B;jiDmi«98«!ffStt^-»«tcfe 

[0 0 13] coyxofiy ^ liy^^mt^Ctlzi: 

[0 0 15] n&m^mtMmmmoy-Mm^m'Dmmx. 
/ -t- XA'ati, ?. « &i= , ^ X » t 'f^a WEsjftw 

b5>'-fXT'»«. *58WO»2feffiKJ:ntf, 1^ 
[00 16] 

[00 1 7] 01 ait, 4;fmi-±5lii|««fl''^tf''J.iS 

mmxs>^, ^^^./KLvxfi oot± «if«iH*« 

oT?i!ff3n5o xv'i'Mfc^iSWiifsis;^'] 1 0 it±. 
ss#«i(iiw(t»*i*aALfca, iwi i;;fi50-*>s»!i 

5, T^i?^i;Vff7X-?l 0 0Stfx->-^»/Wt^j8B«(S 

1 0 1 1±, KHSKSaa^mi o 2i?Msn. 
ft^e. ^n^^n, Mis^x^'i 0 3Suffia»^asH 

Hft^SJl 0 4tff»5tl5. ^E. *faiSMfli¥-» 1 

0 5Et3i,-r, nmsMmm^T.'; i o sftuma 
s«iifiH»m5iii 0 4c*«afflsn, i«-7x*i 
oQ-mnm-mmmmi i o 7 h-mn^,. ^'^^ 

T, W^MRi 0 8lct3U^T. waTXi/ 1 0 faANWtt 

^a!fiiB»S5iii 0 7osHf» 6 ia»?n, mntfits: 
Si«»Ji 0 9*^ii?.n5o 

[0 0 1 8] 01 atiSl-^T. *?gBJ5iC±57?r£a, x 

'y^Mfmmmmn 1 0 1 *fe«t^»oA^«i!!fct 

<t^aBflB«?s?>) 1 0 1 rt««ia«c, fflffi^mi 0 
2 , *ts!w«affl« 1 0 5 mm^ 1 0 s »mm 



[0 0 1 93 EI 1 hit. mmimit]m i o ^xmrn 
c a, 4^-£i,mmmu:Mtmmmmm^mht^^ 

7-p*5„ l§l/T^?nft*iJf!»fl«(C*l,^T. YWliSijgO 
07iM2 5 5««5HT?, f6l/^fflaSt*ttSLfc/hSl<«A- 

1 0 0 2 0] Mffltc, *J8B/|A<. J; 0 J; < f'M?-e * 3 J; T 
[002 1] HUsfi^'ifV,, ' 1 T ,S/l('rtt/J'«fTfi 

iciirt)uLitiifiii«A^7-^5!;bftT-^a;j|i)i|«»j i o i rtT 
1 0 0l*IT-«il 6%i:5, t-rSo iin5««(il?iaL, 

-Tx^' 1 oo»T-:^)'Mtr-mmmmm\ i o i 

H 'tj lt5 C t frT t /j-l ftS(liHS(*ffll,'3 C t C J: -3 

in c *n n ffjiemi¥i UtS t #e * ^ is ? j>^^ 

rttfJiii^^Wfiaii/] fa 41^45 C(7)PBjaU"\;l-f) 
»14. +»t:*;t^,^©-C. Wf-Hi 1 0 8««c, JltS 
A'«»iB«?lJ10 9C«n5o 
[0 0 2 2] LfrL, Sia»!*f»fit-50-e, 

?i) 1 0 1 «iif«Wttit)!)lrt-5<, fctAlf, ifilgWHM 

a. «ta»wi¥itL%A-oft«-&©«i 2oft*3f) 
ttz 4K-at-s<, #©H«ii(itt2 8t-a-r 

L*'L, lii«<I2 4tiiB««2 8(i:*tLr, itSM 

^smmmmi i o 7 ftJOitwwHjgati, jt^vxi* 
1 0 6cptDnnmmmtm'nx\ mw^mi osa, 

m 1 0 2 tfafflsti5„ c«M^i« 1 0 2 T'i±, * 
A', T->'i!;i'ff7Xi' 1 0 oRxf^i^ it /lief jmm» 

S51J 1 0 1 0§WjRO«t%i5*'3-)t«MJ-r5v'X 

si«^aw»iswio4tcfei,-T, stgut 



#BB 2 0 0 3- 1 7 9 812 

0 5 f»iSM»*affl t/i»K. 1 0 8 a, T 

i'^';^ft^aiWfll!»5lJ 1 0 1 * f , «<0J:^S:8S^^^i 

[0 0 2 4] Lv^-««s«-e 
a, ■T^i'MtTjtBflrtS^^ili 0 jMiiii^fiftj.fc 

L> r ^ fl f tSrflrtft-f f 1 1 0 1 1/> htii-f-ojfirt* 

fttoic. Msiommiommmuz 4X'&i). 

iiilfe««2 8T-S«o ri^^';l/ft^)aB3B«l!JR?i| 1 0 1 

'JvB*W2 4f£s»«r*«jlS<, f=i/-i>;Wtvx^' 

1 OOcD^TOiim ■r->'i!;Wk:=F:«ffl»3S 
?|J 1 0 1 £0^T«iii««*-5, il««/|«}R«(D2»« 

i(o«r-»3i 2A<«L?ifrnfcti^, ifiWBWwa, 

iSlfHS^iSWlfti T ' J 1 0 4 ffi C 1 (, t ' /J c J /I 

s6, ±a»ji t . i- Siijaiaiiifitti I) '.Lt 

«108B ffbMl^jJjBi-rs^tA'nJftETJD.^ 
a r V ^J^fL^ jSliJluW?!-? fij 1 U 1 0) £ ca^m^om 

0 0 txi^f ^wCTSffiBa»s?ij 1 0 1 ffl^B^A^sa 
[0 0 2 5] LA>L, *«wtJ;S;i7ri*ffiffl-r5J:, 

«*?iSf«!«l 0 9iC/YX, WK, i-VM/PXSW/ 

-rxA^ERDjAans. cfoi-pftz-fxa, si«h(s^ 
a, rcSJSilsj eL<tt rx^-'j -^ii/^xj t»? 
[0 0 2 6] -i-^/^^i^xiVYxtt ikpmmmt^Q 

ii\ mm^m i o 2 1 waMSSiffl^w 1 0 5 

mi 0 5n:tei<^T«stM8i®afflK<fc^rif«sns*> 

&ffl*J«l 0 2[CC(0'On;l.XS 

c n e. (Of ilCjaiH S ns ^ijfja J; »3 t < % S CO T\ C 

©fy/i/i-x'fU'fxa, Jj^j-MWHsns,. Lrc*s 

gl?H»^5iJl 0 9ommncnX^rji^y,i,i, 



(5) 
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[0 0 2 7] *SSW®M I «KJ:nif, 'Cy/<;bXS 

/^X7-<jimm.^mii. mmmmm i o anm 

M-rsfti^, «j!ii*i»»?Ji 0 9Kmsn5o 

7 A /a»iiii»«M 1 0 9 ic-f yA^ux 

•¥■'/ f A^iimf - < 'i'i'«:mm-ti., rztx 

^■;v^i:?|;W7-f;l'^J£Dfift*%affltTfeJ;<, « 

»i8%««i-r57^';v?^affltTta:v\ »sl< 

(i> f y/^;i/X®y'CX7-i';l/if#liHii, *;L'7*p->' 

[0 0 2 8] t;l'7*ay-7^-;l'i'li. IcM. : 
Jean Serra, "Image Analysis and Hathemat ical Morph 
ology", Academic Press, Loudon. 1982 

ttiEilSSnTi,^5o t;b7*D-y-7 i-;i'i'ti, ■t/i'7 

ttdl L i*iNiU)«iA|4-») a(/,l^Mffl*ns*S!©t;l'7 
j-n -iftt^A^iJIbnTl. -6 t;1.7*n^-7-f;U5f 

Vii-'U «TK> fe5«C,t/P7*a-y-a»fflS 

[0 0 2 9] l|X«(eroslon) : Bi»®«t±- SiB*© 

[0 0 3 0] BKlKDllatlon) : fm<Dm<'m, Si'MMn 

[00 3 1] WBrCopening) : lB»0*-:^=yyt±, 

[0 0 3 2] ttSfclosing) : HWwi'n— yy^tt, 

-XBf»^W*n5o 
[0 0 3 3] h •v7/^•y KTop-Hat) : h ■vT'm j- MM 

H«*^e.^«3iii»©*-7'yiii»«iii»r5o 

[0 0 3 4] -KhAM-y KBot-HaO : hBB 

[00 3 5] @2J1M3 ct!i, HeW«?iJl 09IC 

mmsntc=eiiy:iru-y-y-iii9 «-(!9|*s.t>? nr > 

5. -1<fAM.7h (Bo t - Ha t) R)S!200a, ^ 

1 iiftm'/ii:4 u 1 sw^iisf* 1 0 giciiffl? 

ns. ^^v7'^:/^ (Top-Ha i) lazoza, 
S5 2 iJii('*jf;'/ii 2 0 3 *fj3 fci6, S'i 1 tmmm zone 
iifflstis, 35 1 mimn z o i «^5-B*fiia, (- 
1) (gsti, mii)nS2 0 4ji<! (-1) (ssnftsiia 



fflSRjfij 2 0 1 2 BSisfiyii 2 0 3 nm-ntiix, a 3 
iii»»ifij 2 0 5 ffcnso a 3 mmfi\ 205 <o»iii 

««±. BlBrij«/^5j(-f c lKA3ai*W2 0 

6A<iisn, gi4m»isw2 0 7A'f»ena. ^2ib» 

»]2 0 3«aiSaM{i. !JS2Sfatt/^7;<-^'r 2% 

mi^xmzmw ioh-^ f "> i*if*T 2 0 9 a 
io9t t^imim «j ' n 7 J 'i iiiiift^ «ij 0 <! 
2 1 1 

[0 0 3 6] H3 a^i>3 c 'J 14 i>^i)l' Jhm 

»2 0 o-e«ffl5n5®««»o3»/ign;«5o B(»3 

0 0 tt, m I Ci»W)iB3 0 1 orate, 4 (H«*-*;U 
A l~A4%ffll,vT4lilO««*'!Sfi*nS„ 4la!MS 
■tt-ftWSiA'^Sn, CIDH^E, ¥lSft¥l«3 0 2*'ji 

fflsn, m I ¥)*i<tai»A^»6ti, iwc, cioaiTO 

(b*if*(i, !|il«lR«#m3 0 3tD|ffl(C, 4flaiO*-* 

iiB\-~K4 ^mibx 4 iBiffliHjeA'afflsns. 4 m 
nmsMrcmmtmhn. cmmtc, ^f^ft^wso 

OOA'^MeflilfWill 0 9t?S3«-&K, CWi-D-X 

«a-<r«i#jl6tiS7J|6li, »*Sn5'<S/l'Xt* 
#I«L-TV>%. »£Sn5'<t/l'Xtt. -Yy/^/bxa 
y-rx-pso. -MIC, 3ii«w±cst>-5cifc«% 

LfeA'oT, H2IC^xSnft*hA/v-yhMa2 0 

oii, ogtcMfflsnst, «v>i6i«s 

t^-f yvVi/X!ayi'X*#tfS 1 Bi«3S?iJ2 0 1 *a 
i;, awA^ffbnsc-^, a 1 BflS3fi?ij2 0 1 lommii 

[0 0 3 7] |g3bStf3c(±, BI2<r)(--y7/>-yhM 

K2o2T-«fflsn5ffl»ta»«aM0t?i55„ ia«3 

OOii, B2«lR«flB3 0 5 5J|SltC, 4flSj03*-*;l/ 
A l~A4%mvT4e](DlRWSStlS„ 4 HIRStS 
■H:«:BW#6ft, C«B#SC, T'SlltflB 3 0 2 

fflsn, S2WfcB»A^tfe.n, s:tc, c®Sfi2¥tsi 
(t«i±, gi2®!B«#)ei3oe®iffl(c. 4fHo*-* 

;VB l~B4««fflL.T4|g£D»!S*^iiffl£n5o 4111 

2A'affl*n, +--/yii»3 0 7A')#6n5o ccom 

S3 0 0 1 iai«IS?il2 0 1 T'«5*S1^(C, +-7y 

[00 3 8] CtOiTlC, («I2«h'v7^N'v 1-B8S2 0 
2ii, SlilfS»l2 0 1 lCiifflStlftt|^5-. .l^WPSS 
'mx^ yi ^;^X'5'J / ■< X^rlRSf 5 3-5 2 iiUHSt^S?) 2 0 2 
•Sr^lS^SCtfti-eSS,, 35 1 toW 2 0 4 !±, 353l*i» 
2 0 5 C i: nJtgTS. •) , m 3 Bl*»?i| 

li«l>lllff*#£?. CCSStLT, BJiaS/^5^(-i! 



liiiwa. •<>/«/vxf!/'rx«:a-oi5ijiiii«9i]i 09 

m>}.>T«¥«f-r5c: fciifflSH-eS-pfto HrMB/?5^-* 

c imc ztt, -ovt/Lxsy-Txaym-jtoSioy 

[0 0 3 9] *5§a;i!cJ;5/fatt, f=v*^f/WCTaBBH 

fif;?!! 1 0 1 Er#?£-rs/-fx%«ffi-r5MtS]A<a&5ffl 

-r5iWicy '('X«'>S«3CfcA^'SIS Ll-^ la-l., 

^fAMSTSafi^ftyi-XAWS-rSo Z.n'yl/^U 
i««it, r^iiMt^aBBH^SJiJ 1 0 1 ©iii»BgT-l»l 

cwB^ft^-Yxa, mmmmi 09© 

CO 0 4 0] *^(0»2;g«k:J:n(f. 

[ 0 0 4 1 ] H 4 a ii, *:?8WOS 2 )g»%«)5S1-Sft 

i''i';HWiSifl«»K?ij 1 0 Hi, mmwmmA^ 

if, c:£r)-ryi';l.^iilWlB»?R?j 1 0 1 «Siiifa4 0 1 
t^t, ?®iij»4 0 1 sJitmOfS® 4 0 0 t, jtm« 
Hil»4 0 2 S^'icTS !*lf«10 0miiii|4-fiil« 1 oWl 

fssn, iBfa4 0 1 «Bi*m 2 -^n 1 fgsn, ft"«4 

0 2 mie«tB 4'ji'05 1 fgjnSo LTI#5nfciii 

#iia(±(iD»sti. cwiTicLT. y-(iifmmm4 

0 IKflSnS c<7)J;-3)S:7 i-;l/*'!aiiilifS4 0 ' 
J: J^WriW^-fAfB S!(f<sjtfl^TX^';£ifiJfflTt 

[0 0 4 2] 0 4 bu. /^x^s^fsi^mimmz 1 

1 *fSWt-5fci6, xi-'i'/Ht^iiWHSIS?!] 101a 

tfT'-y^iUf^T.^ 1 0 oeaffloriaMSffioM 
!c , H 4 a ^p'mLxmmLkmmmy -< >\'i>ms¥m 

4 0 4 fc, H2KMLT»lUftt;l/7=i-ny-7-i';U 

?!aa¥)«4 0 6 J;, %#tf„ 

[0 0 4 3] RIStt, *KM*««t-5Effli«t»SO 

sjiBflBT-S-So C©Lf.fflB«»Hli, X««6 0 0i:, 

Tt^MsS 0 3 t, A/5 5 0 4 i:, r-tu>7'. 

'I'-g^sss 0 5 1, mmmm^ms 0 e t, *r:5!-5 

0 7t, x-^JE'lg^asOSt, -fyii7:L—X50 



at, **tf„ 

[0 0 4 4] >tt*(±l»l5 0 3», XMSOOKJc^r 

'lOiii^ Tt^.liS^f i's^mt t.'Af,, 

.'-tn^ .-r , 0 ,*]|H f; Jj/Kt ^ 

■J- ± - t^TM 

^tt^ia ) 0 8 U I J lu r « ;M iUiipli i| 1 0 

1 nmmmmT->'fMt-rx^ 1 0 o^smt^. 
'i'i'i'7x-x5 0 9ti, fci^tf, nmrn'^^y'-i' 

c IRtfc 2«=t'5%*5S<D/^7^-*%fflJ^f 5C 

[0 0 4 5] H.J:Oi§i5. W«lffi«r#MLT«|B;J'0 
*«M*8¥JB(cK3S hrc», ^^imi ens w^SSMtc 

»«*?ij*'r3. 0 1 a &tf' 1 b -Pli, «S(|i|ig(fiK# 

a-r5fti6(c.£««:#tt*(ix.Tl<5HI!(-C.fcn!i:- # 

'>sft5Pj-#!iii««-si-^oftt«*fSP)as*ttffl-r^ic 

[0 0 4 6] iaz(±, t/V7*ni^-V-f 

«ffifflLT.-i'y/-!;UX5!/'f'X«|!S;£LrfcJ:l,\ IBM 
tc, WBijiS. mSreMW. S.D-. *- 3 a 
~3 <;lc.T;SnTV>5A'', t;l/7 n->--7 /Pif (Cii 
fflt-?> C i: ic J; -3 T -I" y/^/l/Xigy -< X^W'>Si*?i c 

ttf-FS5fe(0TS>n«. ?-«ffi«i?j»figg, saw 

[0 0 4 7] a4 a(Ctt, BSBI«7-f;l/i'«-WSa 

f-x, sttfc. oiffiTdsnif. xy?;bfbvxi'i 00 

Kt5ttS/-f'X*!«'>*-a:§ t fcA'Tt57-c;U^Jr-* 

tlii, * iD(t!!(oi«Fna«7 -f /I'^^ffiffl-rs c t a^t?* 

So 

[0 0 4 8] KSWK, *iewii:a:5:^iiti. tztK 

^y^i-^^) (c«/f Sns plr^CflKi, n > i - |n| 
3, i^^«{§tj;, fct^tf, ;t^«*i*ML/i7=Vx 

'jni^oliT-'-m{trmHmZCt\Zi.-:>Xyr:ify 

xyf ^^v\tM>)'ih(sct» BidgTS 5c c 
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CM 1 I ] M 1 «i*if«!5a«i/7fili:jiffl*nSJtS:BB38t« 
m'1 i fn(i«Si»«TttfflStiS7-f;U5tffla¥ 



C^-T-nyy) WatfSK (I'D— >">if) «S« 

mmm (tn i ) x-as. 

u~-/~yr> mm&tfm^ c^n— >-vi^) mm 
tH5] ^iim^mmti,mmmmmmnmmmx-& 
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35 1 m 

mzmn 
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